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Abstract: 

PROBLEM TO BE SOLVED: To provide a highly efficient projection optical system by causing the 
light beams from an optical surface and a reference surface to interfere with each other in a state where 
the optical and reference surfaces are united in one body and measuring the shape of the optical surface 
and wavefront aberration, and then, calculating the shape correcting amount of the optical surface based 
on the obtained information. SOLUTION: After the light beam from a laser 1 is transformed into 
parallel rays of light, the parallel rays of light are transformed into an aspherical shape by making the 
rays incident to a null element 2 and perpendicularly made incident to an aspherical reference surface 3 
and an aspherical test surface 4. The reference surface 3 has a substantially same shape as the test 
surface 4 has and a holder 6 integrally holds the surfaces 3 and 4 in a closely arranged state. The light 
beam from the reference surface 3 is reflected by the surface 4 and is made incident to the reference 
surface 3 as a wavefront to be measured. For calibration, the shape of the aspherical test surface 4 is 
measured and the surface is correctively polished until the surface becomes coincident with designed 
data. Then the wavefront aberration is measured. The factor causing the aberration is decomposed into 
an alignment error and a form error. When the errors are small, a system error is calculated from the 
difference between the form error in the wavefront aberration and aspherical shape data and, after 
correcting the aspherical data by the difference, the test surface 4 is repolished. COPYRIGHT: (C) 
2000,JPO 
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mm&%¥%(?>ma!tjim&$ib& terras . 
[0029]*^, *%w<vmim 3 2 t*»A»S»B« 

mmmt. nmm lomswMMMmizts^x , « 

»<7)7. 'J -y hfi<03 ^<o-sw>^ 'J -y h»^as?«t 

•y hmm&iteMzm^<mi&mmt:miii?it:it> 

[00 30] ifz, Jbffi*4«OBHfcjiJ5W-4fc*>te s 

Ma5t^* J fA^BtFE*^^ffl^iTI»m2lSi: ; 
+lSi3Xnb ; llJESI3iatCT8«6S*utffiiB«IB 

jrust, mimwmsMkmzmtmftt. mm 

T^4>ftfcB#*^CR*4j£#£*tIEtti: LT. 

Mimmmim<?>m%.mfrL>miEi-z> t <ot* & . 

[0031] 

[00 3 2] 01 fctJUT, U-if 1*^C0U— f% 

ffl»ttw««tffl4tfcattt:A»W-*. ££T*, MR 

(EPflttffi).S:WL. *<OiB±t*5^-CAW3eSSfi» 
SILT. -*<0»fflSr««lBS4^|fli36»*>-ti:, flW5f<0«ffl 

[0033] z<Dimmmm3iz, mmw4 m#t lt 

ifi«LTEiIS*l s C<Dt#. «®#Mffi3fc»^tB 

RBffi 3 1 S$E4 i: li. 6 fc A 0 H*WK*ft* 
ST, ^«B#^ffl3^/oc7)^{i, WW84fcT 
RStSftX. trai&ffifcLTBtf#«ffl#!£ffi3AASf 

[0034] ±»<^KB«iBfc iOtfattfeBBfcii. 



ffi#B5ffi3Sr^-i-|»^^*^ltffiSit^^. 

M5rffM-fl.. £OT^'£a>ei-:?T'i2yi't£.r 
kt:J:->T»«lffi<we«gft||^ffl^T#6. Hi<o=F# 

tnci3v it u , 3es i z ivm^- 2 £ X'i mttt h # 
■5t3oawc3a*$*iTv^s. 

[ 0 0 3 5 ] £ com 1 ?HF$U-(i . S*Wt«7 << V- 

[itmmi 02 0«, fiaw)7 VHHTiSNH^-W* 
St0T'*-5. 02Ofci>lvf N U—V 1 *^<0(0U— 
■WKti, WVX»£iI»LTJ^<0SWT*KS8*S 
^f*. 7 4 V-TU- b 7 CAW** . 7 4 V-7V 
-h7coKffl{iS»JK^ffi(c5fg§ixTfe'9. AStJK 

&cotmwBft<?)W.miz$m?& z Mm i 8 £g 

* Lfeft. ^«B»KoS^ffi4 (c« LTSBCA9W- 
*. S^ffl4TRWS^3t{i7E*^7eS8^M > ). #SS 
3Ki:a=S:0CCD5±t:T««*»jS-rs. 
*3>tTA-^T*«a-r4£i:t:J:oT»KtUI*«£ 
T'^S. 

[0036] it^iji: ix^u^mivm i or a m* 

Ji. feW«JK* { 7;l'*^8tJ:^T»b-ri»;i:T$> 
I.. */l*T8iLTf±. iiJHStk<0««it*PyXi 
ffl^fc-fr3t7;H^>-X(Null Lens)-^CGH(Computor 
genarated Hologram)^'fflV^ix|>^S}tP,lltCj; 0 
10nmRMSgJK<0lMI*«^t*. Jt$«yW 
«W-T*tt, #Bgffl ( 7 < Y-TU- h 7<?>mW) bW®. 

E4 btmtix^it^mm • ^^m^m^m^ 

Wt*V^», HOiBL^RtttO. 3nmRMSi{£ 
v\ S^tc^ffithilS-ff^^T'ti, jf;i^F8k« 
^MAb<r)7y^ XVYtfWgbtchtdsb. TJAtV 

vn&tm^bwmmLimnTmqcth . 

[0037] TMt<0»£if3Ste£lK UT v^OHJi 

o7^x. «i^*£7)#«ia^t^3fc«(i^. m\<n 
\mwm. imx/i'y-tzz&fmnmfi-nmm. 

mm. m±%m. -mm. mf%&&<rtim±. 
0 1 e&mmimx o izm%mb &m&s&z-tta.-o 

[0038] mzm i cr>mmm<7)W&. ?jum?2 z 

ffl ^T vvflr , 2 0»JS 1 1, ^ /HSi 1 2 k » 

^S4 1 <7){2ffi-&t>Ht ( r 5 ^ v f ) f»Kfc «, as^«« 

^®T'{i. 7;l/^ : F2ii, IBRBMHHiB3K«LT*«) 
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i comtmmxii . <r <o * /wr? 2 i±#^*&£-e(±& 

[ 0 0 3 9 ] 0 1 «^ifcJ$BiT'(4, SCPkOffiiKf 

k #g3ffi t $• iffftt-s i t XT y 4 * > h mmcommh 

< 6 . ^4 ( 7 'J yi/x^ft y ) mm 

tmm*imw£.thzbtz£->x®<z 

b tfXZ 1 . 01 *>SlltiBmfcJJe«8jS£]R 9 Aftl> 
itKioT. ^DSLIPiffiiO. 0 5nmRMStt 

t. r 5 >f * y h ¥m s mm%{tm$-£M£fflmm& 

t0. 1 nmRMSOTt-fS^i*it'#S. 

[0040] z<r>=Fmim^tzmmmmmx'h 

C<i<0*liE(«QE)t:ov^TttasW4. -r<?)J:5fc:. II 

ft- J: 9 t> , H 9 is LHStt^ajJgffJStt _tr 

[004 1] 0214, lll<7>T#fHcfctt!>*;k?'6<7) 
AWto-fiteSt-tHX*?. 02 (A) Hfflm4bll 

mm^M3tco^m^mzmmuzm. 02 <b> 

ttlOTfc^fcLfcWfciSL-O**. 02 (A) 

«ffi#HSffi3S:^-tl,#B3ST{4, T&it*fob 

^4 3±fc:tttxysH t 4 1 ^t^nrfc 0 , zcot° 

y 4 3 a**/!/** 4 3 izmtz fix V ^ 4 . trxVJ^F 
4 1 £fgirf £ Zbt,z£*). #$ffi#Sgffi 3 1 »^H4 

[ 0 0 4 2 ] 02 ( B ) nmX'tt.. ft®ffi£%M3 
th^mmtt-friVfA 3£4 O&ft-f &<D{402 

( a ) <nm b mm xh *> a» , ^m#.^bd 3 ±*> 3 im 



Ztl^CDAK— f4 2(Om^l^ l-SumXhO. 3 
flWftt«U>«ST*4. =5r*k dO*^— 14 2 
{4, 02 (B) KfcvvctSffliTartofcttfcUrPWIS: 

3007,^— tf4 2±fcmB$tiTfc"9. -IflfcJ: 9# 

«®#bse 3 1 tmm 4 1 z-mzmnxz h t 

Mz^ S*tJ:S««Jffl4coS*t,«fc:-«(cT"*i. 
>r<7)02 ( B) o^tti. T*«t»*fwfc*<^»fejE 
tt. v— f^^^btizblzxom&xt. Z 

[0043] $rij, Wm4ff)U.mmbLX\i. zco 

mni iGi-&^m?frbmf&zni%¥mzm 
iu.mmbmtxhizbmti<, ttzMwe& 
mzmzmmnnxizttth g%bwi t-mxun 
zti&zbtiwm\ ztiizx*). mmzye^^m 

xmfezftozbm&bzt. 

[0044] ttc. immg$m3bmmbmmte 

1 m m&TXfo hZbtmtLU, i,L 

0, fflS«SWbSrS<. §^lcll£fiig£|6LL$-t!- 
*Jtftfctt. ^W#B3ffl3 ttt^ffifc^raHSr 1 0 0 

[0045] itz. 02 ( B ) c7)4 ^ t#«ffi^ffi3 

3 tift^ffi4 tOiaffi«4 1 0 umy.Tt,Z s £fct&Zbtf 

imivmammgfflMi zx. is&mi (a) <n 
x. &T<v^mxm&Lxh&\<\ 

[ 0 0 4 6 ] 03 {4. m 1 <OHJt^!K^S^WSr*-f0 
■C*4. H3fe4J^T, 01^JtR«Ojg^fl-ri» 

®4coKii (iWffi#B^3tK*fH) (c^ryy^T 
tf- LTTOB4 av#«ffi#sgffi 3^s# , mm4 x 

Kmtvrzftb. mmW3XS.mtifz±b Srt'-AT. 

ry y ? 5 1 ^ 1 77. h >-r y xas 

ifWWEtt«*f 5 2tJ: 0«H*<> L$*, «J3W5 3* 
ji^^itT C C D 5 4 tlZ^mstf-yZl&i&th i><?> 
Xhh. ZZX\ CCD5 4±tfflF#M*-ytf>3Wfc* 
^x^-f4^t(CctO, »«!ffl4t^ffl#!iffl3fc^ 

HPSSr^w-r s <r t 4.^^,03 wfg&wsiii 
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[0047] mi ffmmm^m^WE^m ] a 
t. H4$r#BSLt. ^lcommmco^-mimiEif 

timz, i-fffitacoftmzzmn&i onmRMs 
m&ximmtaxino. 

[0 048] <Xt-/7'S 1 >At-"/TS lt'(i, 311 

ffi £M&Efc#f I XXMcoffi 0 (c^ L-f oSK^tf&a* 
f?f7?^ii (#,^®OMH) £&/MfctS.ri# 
[0 04 9] <Xt<v?S2>Xt-/7S2X'\5.. Xt 

**'J -/^ 6 1 t Z<T)W) .yy+61 £)9r5£E;*)-t1? 
E-TI) 3 J Mite 6 2b mttzmm^ 7 F 6 3 

u w&W4ttth%¥%=?-zm,z*kx . 

te* y yH6i ^@B$ra ( * y 7 ^ 6 1 mm. 
m^^xmrn-tmrn) £Jtw&. zzx\ xt-v 
rs 1 1 nmzm 1 ^mm^xmmm^m. 

-fcotixbimz&^zit. iM Yx^-j^y-iv 

mm&mxmm4<r>immiikzmE.-?z>. zcoms.- 
\mxmmm?ztiz£<o . s3^$ixi,iM^ 

[00 50] <^T-/rS3>^r77'S3T1i. *r 
y7S 2fc J: 0»4>n^WMB4 «rflrO#¥*?£3fe¥ 

§t)l£: Synchrotron Orbital RadiationJcOT^i^aU— 
^(undulator)Sr3fe?Si: LfcPD I (Point Diffraction 
Interferometer) £rfflvv&. <r<0T#tt«i$l5£ifcK#l 
3nmiMVtf:#>0. 1 3 nmRMSJJlTtfOitV^ST' 
^^O^ffiJR^cOffl^^tg-CftS, COT* 

[00 5 1] <XryrS5>Xf-y7*S5T*ti, *r 
•y TS 4 KTSKSft^MXI^fMBS- 

if *» rv a x> ywm. t mmmzMizftM-th . 



fcfflwc. 3>-t'i-?±?«$fflC7){iB (Pain, if 
* . ^7 h ) b . M^ffiO^tti: S-^i: L . MSIRH 

nMfemzmmt ix. mswMtfi-^atzjs.^< x o 
izmmitzfto. Scmt^tLtz^commcoiimRr/m 

[0052] <^r yrS6>^r yrS6T1i, X-f 
•y rs 5 fcfifctf) btltzTyJ * V bm£tf+ft<,Z/bZ 

^T7rS7\ -HHC/JnS l tftCJMitf X r >y 7° S 8 

<^r-y7'S7>Xr-yrS7T1i:, Xf7 7S5Ct 

[00 53] Xr'y7'S5tfcV^T5f<* , >^ixl, 

75 ^ y hm#-\-mz4^ < tch t x\ xt y rs 

4^s7tfmmzti$,ztiz%z>. 

<Xt y 7 S 8 >±iexr -y 7* S 6 (Cgt v? T 7-f ^ ^ 
h IRib^-Hi-K/hS v> t fffirSiifi t . %xj- -/ r s 8 

n (sani^T-yrs4f^^^»ffiitzii) tfo 

«KMS ( Sjg[3c7)XT 7 r S 5 "WHWSfiJWPKR 
H) fc. Xf7 rs 2 tC*J^T*iRWtffl^tf)Kfc^WR 

nT-mwjux^z isx T ~?T y 7%&gi,znj&t 

JHiB(7 r-ffi)^^H(cfflitl) . 
[0 0 54] <^xyrS9>Xr>yrS8-CJi. Xf 
7 T S 2 izti v ^TfiitlW fifc^WMB^ttr - 9 

Sr. ±ie^.T77'S8T^^fc>-7.T-7f-.y^^ 

£So*ut, ^. ; £-^ , y-^sf^a&fflv^Ti*^®4 

mmTzmmix&Kztitwotx'itZw 
[0055] <xf77sio>Hhmf7rsi~ 

(mmgizttmix, mtWMtf'hz <%-ox^&z 
i. %&%M$.x. mwmmfe. »mwt 

i<0^H*«7C^V^ (0)R{f 2nmRMSIJLb 
co*^-) fcii. ^WT*|+oiflE(^«ffl#^fflc7)B 

Bft(D®iE)i>mx'b&. 

[0056] zm^mizj: ^^htit^mti^xT 
mwDuxmmb%& . ±tem 1 onMje©^*^>i.T 
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i o o 5 7 ] . z<7)'&<r)mm<F>mm.mzs. m 

zmzmizmmmm<xiz%c>%K\ mm* 
mm o mimmcotz^z) %w itz o -rsit^^ 
xm^m^imit-thm^ifih h . ^ <rm\wm!& 

(i 0 . InmRMS WTT* £> ;£W£> § #-?-*U;j:^ nj 
m (^V-fiitfh 3&«KI|fi!t#) T'^D. iS&<9 

a. hhngxn>±% zx-biummmmmz z t 
izk^xwmx'Zi. i-ftfrtiW&jiittcTyfrizmt&m 

QitCOWftm 0 . InraRM SiilT£J¥$ lillt «fc 

[0058] [^2cOMt^«] 06-01 0£ 
#B3LT, *^J^20H)!fS^t^^| ) ^M)R^pj 

&xunm%m%£m^x&&m:%cv'<mw£t:wj£ 
■th^x'hh, zzx\ H6s^H7{i. m2vm& 

[00 5 9] 06 (A)tfe^T. SOR (Synchrotro 
n Orbital Radiation: xy^Dhoy&lftfc) <r>7V 
t x (undulator) frh<VMi. ^05KO#ft«£ 
iliSLT 1 3 rimm'ik<nfc%ZWom$.&fcl 1 i& 
0. M%$.y-X'M%Ztlfzm. t'y*-/n 2fcA« 

X?OtNr X J; 0 t +fHZ'b% £ O^P £:£ IX 

1 3cOAI«raPiS:$rNAt U ^fe^l l<0feft£ 
Ai1-6fc£. 0. 6A/NA-C^-;t^>ft§. 
[00 6 0] fi^T. fy*-;H 2A>£>{2» SigW^ 

*-;H2*'^li, &&ft^l 3^AStU -?-c7) 
IS®fiatiHl§n^fy*-;K^3iMl 4to§f 

4t«i, 9tm&m 3izmix5.^iz&mmsx'b 
vm&<7)<mizffl,w2ti&. 

[ 0 0 6 1 ] 06 ( B ) ItZT^t^ d t'>-*-/Wt¥ 

3§n 1 4 {i. i i cTj^oft^fc^ txym 

i§tt£iTf 1 4 c±fcl£ft^;fi£¥ifflBtl 4 b 

t. *mmi 4btfmit>tixw5:^mn&i 4 &tfr 

$oT. tV*-/Mt¥i£$tl4CAStt- hfc 



a. mnmi4aii l zti^xmmixh. zzx\ mou 

1 4 a<0A£ Wlfcf. UPgP 1 4 a#>£> 

[0062] 06 (A)fcMoX- ty*-/Ht*ail 
1 4tfM»flB« («tt3K*5Rl 3tj2PJ) (CfiCCDl 5 

mmztixto*). ccdi 5^»mH±t(i. mnffi 
1 4 aipbrmgtmfflkk . 1 4 bfrttvmk 
mt^^-thztizxh^mm^ti^ zn 

b * , ^SJK 1 4 b tp L>CDmr&%iffiltm%y£¥% 1 3 (0 

wmiRmz&ttzmicDmffiX'fo o , ccdi 
^T^SrfiWfti) i fc (c i oa«bef» 1 3o^hir 

[0 063] 07 (A) - (C) fct 06 (A) , 

( b ) kip ifzttm&t: i ^nrntttz^x-h 

S. =5rfc. 07 (A) - (C) -e«i06 (A) , (B) 
t R*W»KSr*t4 aWKttRI IWte ft LTS>^» . 
07 (A) Cfcvvt, 06 (A) ^L^ffllRUfflg 
«fc{i»5r4^i{i % h-y*-/IWt^^l 4fcfUTs 
h°y*-;^l 7$riaat. ty*-;H 2 1 ty*- 

1 7 tforatclHlJf ffi^ 1 6 IfcAX'b h . 
[0 0 64] 07 (C) iiey*-;MKi 7co«^^ 
■tHT* 0.07(B) ttEiras^ 1 6 1 ty*-/p« 
1 7<0JME*aWt4feftc?DHT*4. 07 (B) tij 

8M>BI1P« 1 7 a i: , i<0»/hflHPa5«k«3i**!SrBI!P 
SI 7bfcfc*t6. 07 (C) (c^tJ:^ 

C. «/J>H!P»l 7at^PSl 7bi:(i, 
«1 7*«tt«l3l6*jRl 3<oe«taitfc*S*^fc:, 0^ 
fS^l 6*«3tO<XE|Jf3iew3|fi»te«/J>pip»i 7 a*i 
{5«L. *»o0Sf^ i 6£Wz l&mtFiftnKMlzffl 

am 1 7 b #fiaw 4 «t ^ t»jssnTv^ . 

[0065] iot^ »fflPS5 1 7 a fciiatilllW 

^l 6fr$><7)0<mVrffl^ K>*-)Vb lX<0Wb 
mn^i 7 afcfev^T0*f$fL. asw«ffl*fc^te$ 

ilTCCDl 5^|6j*»3. 4fc. HP«1 7b^m*»d 
B*f»F 1 6 *>4> <0 1 JJcHltlfjfcH . 1 3 

ffifliait*tsai5©i£T* o . zcDimz&fiii'om 

PSl 7bSriijaL s CCD 1 5^[p1*»5. HI 

*f»^F 1 6 *»4><o oaiajfaeRtif 1 ^mff^ti, ?s^^ 

tLToa/J>fflpai 7a2rg|,^Bi. jSffi* s a« 
W«ffi«C^tft5ix|,*s, ^pg|5 1 7 b *e4*«03£ 
(i, BSP»l 7btJ3{tiHUff^)IINi*S»-J~ft:, 
JRHfciEtJt»R<oaffl*%S*S^. CCD 
1 5coa®ffi±fc{i. 8Wfl!P*l 7a>&»£0)*Bflfc* 
. ^PgR 1 7 b *>4>c98l3£j&ffii: i b 

triiTlftWOTBjSSfii. CCDiScoSffi 
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ssttzimKk%K). 06 (a) . (b) tmmiz, Zcr> 
¥m*&mvr+izbizt *)wm?m 1 3^mmm 

70«T1±, EHff^l6^«lte(»»13fcaiP«Wt 
t>*-/M£l 7 t^CMKB+fcEaiSiiTV^^ 

mi 7 tcow]cr»xmizRmzixT^tiim< . mm 
i 2 taateKs^ 1 3 1 omznmztiT 

OiMII0f*i: l<XHWfJl£i:0 2O(?5|llSf3tSrfflV^T^* 
i SB £,ri&v > . 

[0066] ^2<nmsm<r)^mx'\t. emcan 

T8KB LjfcJRltf) fc 1 t-^3fc^OfeffiJRItc7)i!lS £ 
tr3t><O-C*0. -e^^^H8fc^-r o 08C 
4*vvrut, 06&t*07 bmiWH&tithWMzim 
tflF*JSrtfL"C*4. ±1206 W17 fci^UMF^fi 

wi*k ft^&comzxmzmizimmcvmfix' 
nwrMtfiZ&x'bi. m6Rt/mnza^x , a&o<i 

-WHHMB 1 4 *fc«ey*-;HRi 7 £J?r5£c9{i 

y*-iutzt}\\x$%ix%*mkZiti>zbifiX'tt 
vEti&b*). wfemmz mmizzi i . $ 

mmmnah < imtt z t o , mz 

[ 0 0 6 7 ] @8(C^-r^20HM^T1i, 

S2 5fffll^. 08fcfcVvt, SOR (Synchrotron 
Orbital Radiation: v-y?n COTyf 
il^-^(undulator)*»4>c03t(i N ^0^<O#3fc«£il 
& UT 1 3 n mfirf^&#£:f^ii#-fe# l l fc & 9 N 
*ft$7-3 5TlfeftSfl7tf£. f>*-/l,7Mt£2 

L£«ffi^MiliJl$:9. l 30«S 

j0 0 6 8] try*-7l/7'H«2 5tt, 09 (A) t 
*f»0, SHfctelsjRl 3<9AI«SP$c (tfsillSP 

NA*»^iSxr'J— fVX^O-^-YX (0. 6 
A/NA. A : *SS#fi3i:l 1 CO**) X *) fc+JHc** 



M^L^V^tStteK^^l 3e0fl^ffiafc^LT^|.. 
[0069] -f-LT. H8fcRoT. *ft$5-3 5 

7 l -S'*3 3±fctWt&;fcT:fe l 3, i-'3 3S-|?»£ 
J: 9. V>*-)VT\s4WL2 5±.<r>mLW 
y*-)V2 5a<7)o hffi-^WRmzWmt h Zttf 

X'*h. z <nm\%tiizv>*-)V2 5 aWMfe&izn 

1 (Ojfeft S 5 - 2 5 ^OAitftfi IX tJ < d 

[0 070] $T, ey*-;P7M«2 5<ottttefc¥ 
*13te«k*ISflMMlcli. 09 (B) t*-r«tp^ 
□»# try *-^r u -f |R 2 6 tfSl $ iiT v ^ . ; o 
IISPgM<tt , y*-/l/7'M*£2 6«:, tVtf-ATM 

K2 5<7MW)'ey-fc-)V2 5 avtti^ticomm&m. 

fcV h 'J 7 ^^ttfc|gfttftfca3ftOty*-^2 6 a 
t . d«aawey*-/P2 6 a *»<5>Bf^<OlSD8tlHT 
h 'J ^X«{c|ftft^fc«ft<0B!O»2 6 b 
tS-^-fS. ->IT\ S8R<oey*-^2 6a<o^<i-e f 
*Ui. H7«)ty*-;H7ai:H«^||ffiSqfirLT*J 

mmmmix^i. 

[0071] mw$iitzt°y*->\,2 5 afr^i^ mm 
^m^bM.^mm^th^tmtii^iix. mi 
3<\xmz>. wm&m 3t^<rmt. m 
tfTm-i6iz£<o®ifrzti. oKmitmnmih-y 

it-)V7V4 m. 2 6 commco try 2 6 a<0 3 *> . 
HIKBSn>itry*-^2 5 a^jE-fl»fcry*-;U2 6 
a {C jt L » 1 i^Hiff ftffffl Q®tt t'y*-)UTl"tW.2 

6om$kWyfc-/i>2 6a.<r)o-h. ffi*nztitzt'y* 

-^2 5aC»iSt4HlP»2 6bt»t*. -?-LT. 
fy^-yU 26a^ Lfejjg t MUM 2 6 b fctf 

[ 0 0 7 2 ] $T. BBPa5ftey*-^«2 6C0IOT 
Ctt, tHtel^Rl 3^#cffirt^[6jtfe^T»»^ 
^Xf— y 3 4±tRiJft»t4>*l3tCCD 1 5*«SaS 
*ITV^4. iOXf—v'3 4(i, ±jic0X-r->-'3 3t 
a»L-C»»rtSJ:3t=fl!lSS*iT*J9. CCD15T' 
tt. If?^ty*-;l,2 5 a tf 
2 6aa^PgP2 6b^J-J,atrifc(C^|). t¥o 
T, CCD 1 5±fcli, HSH^$^ t ->-*-^2 5at 
WJC-fS b*>*-^2 6 aSt^3PSS2 6 b C0^*>4>c0 

[0073] 08cO»g»ffiT'{i, ^ 1 Ot°y*-;Ug|? 
St LXWy*-lV7VA®.25b. m2ff)Vy*- 
tl^mtb LTOHP»fttf>*-;PTU'f«2 6t*«« 
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tb. mfenfelzliZT— y'3 3, 3 4o^ij{cSH-ri. 
fi»<0lW£»t S Z kit* < . ££Udil£*«fc 

[00 74] ST. tV*-^TU-f^2 5<i. 
-^7M«2 5 1 3 <0%M^T|«|(=^ r» T 

ffixwmzi- 6±t:s8gs<xTtj 

-X-r-^'3 6t4»tte(5^» 1 3 *SJW-*as^tfflSS 
*iTV>S. *fc, l!PiWKVrt-^7M«J2 6Mt, 
*W*3K*5R 1 3<J5«rf<cffip«i*|6ife:».-5TaHS^IB^XY 
^T-^3 7±(C|MIS*lTV^. :{0XYXf-y'3 
7 «. ti/J^ LT±fE3?£(cBX 0 fttt tfiT v > * . 
ZZX\ mmXT- } J3 6<,Zi.^>^-)VTV-4 1R2 

itrit*«T#*. XY^r->-"3 7{-(iffl* 

^tf-^fcoa^ia-fe yy-^igtt^iiTfc o . c: o» 

Ji . e U 4 « 2 5 *>»R0D t° >*->V 2 5a 

fcl»Pgflfi't°>'*-/KrM&2 6 <7>«SJ:<?)e 

2 6aiO{2fi{i. TOOBWm*ffltvcjQil=8l£ 

LT^£. 

[0 0 7 5] 4fc. 08W«T'{i. h'y*-/P2 6a^ 
fiB2r#»S-tm>.&a>\ Z<?$mx bn-tiM'bm 

mx-bz. sfet:. 08<owTii. w*#*j&i 3^ 

frffiffl(CfcV>Tt°y*-;P2 6a^ijS-tt^ffifigt I 
T «>T\ IMft^* 1 3 iMffi/MNs -l//35r*t 

a£»»3-fr**£fcJt*T, I - 1//3 | flStffttv 
2 6 a ftfifttf>»jg * »?> & < -f & Z b tf*T£ S . 
[00 76] Z<r>£ 08<7)MT1i, V>*-)V2 
5a^»»S*4«jST'tt*<. ey*-/P2 6a<0# 
IA t> <2E&#>f*J££ffioc: #T£ £ KfflT* £ O 
T\ 3cj£Lfcffl)ea«»£T*S . S6£IS«j£<Ofl«<7>JK 

£i#T#S. =5rfc\ ±IBOMT'«, tt«Bt^5fil 30 

*BJRHoai^mawjiS-r§a^t;y*-;P2 5 

WivhUy^xttWiBS^^W Witf. 01 OK 
*tJ:3fc:tttfttt¥»l 30flW (JBMRW) 1 3A# 

ftSc^M, t-ffioTm^rBlHT'bry^-^ 
2 5 0 a£EBU S6fc»J<7)S|*S (ftffi) 
Sr^raHTb-y^-^2 5 0 aSrHBLfce^-A" 

t>. f>*-yl/2 5 0at^i+Tfc< l Ii:«il-^tT 



[0077] 08coCTT(i, EifrtS? 1 6tfttft 
1 3 fcH!P«ftlf>'*-^TU-f *2 6 ttf5Bo 

7M«1 2tHP»#ey*-^7U-f<R2 6i:<0lB 
<^&4HcKBS*vOtfitflK, flUtfe^*-/!^ 
M«2 5 fc&fc3fcf* 1 3 fcOlSfcEBSftTUT t 
ftK H8«O0iTtt, H*ffi^l6fcJ:6 0»:li| 
9ft£b V&\$$rlftbc02m®yTi)tim , >X\'>2>1)K Z 

[0078] [$3O03reB] fcfc, @1 1£#K?L 
T, *5l H J^ll3^ife^Slt*^4jfeffijR|iaj^g|^ 

Rwt*. si3<7)^fe^®^siJRiiaisia{±. &xm 

<0X'h&. 01 ncfcvvcii. 06-01 Otr^L^S 

4. 

[00 79] 01 1 (A) (CJS^T, SOR (Synchrot 
ron Orbital Radiation : y>?D hnyjfc|t3£) <7)T 
^Ti (undulator)#>^c7)3fti, T^t^j^tS 
2riB@LT 1 3 nmW&<o»5£8o3mfi3fcl 1 fc* 

t*. ^^)fcV*-;H 2{i. S«bK^i 3<r)A«(M 
(fy*-;H 2fflJ) <0HP»NA*>^*ftX7i;- 
(0. 6A/NA. A : ISmfe^l 1 
J: r )t+^^C/J^SV^| ; S^o^□^^•LTV^ 

[ 0 0 8 0 ] m 3 cOHifc®«T-li , 1 3 ^fe 

^fig (WcmSffil 3CJ:otey*-;H2tM 
tc^l»&a) t««Bie*jRl SirOHfcJi. 0i i 

(B) fc**ft<«R^BHPS2 3a**r*4yvi'h'7 
>-ri^-h2 3*lBSS^lTV^. 01 1 (A) <,zm~> 
T, 3*^S*tiiS*Uey*-/H 2*»4> 

^vl^hvy7^-h2 3^agt^Pg|52 3 

5KSfl7tf*. IS^^IT'CCDI Stjt'tl). <IO 
A;^7V71/- h 2 3 4>COtticO^Pg|52 3 a^L 

fcftmtii.. m&£&%i scommzmswizwizftm 

tfeRO*KBSrjB*f*3tllt»it?t*fc«>, CCD 

i&w&m 3<nwmi3i#>hzbifix*. 
ztDm^mx ownfx^^i 3c7)^isiRM^wajT# 
4. 

[0 08 1 ] A;Phvyr^-h2 3±{C|S»t<3 
fl4ffi^raPgP2 3 a<7)EB{±. 011 ( B ) O0KT" 

nvhVvrAftt Lx^itK zcrmmz\mhtx% 
i>\ iti. 0i wmx'te. 'vuh~?yru-h2 3t: 
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w&K&ik 1 3 k . m%%¥% 1 3 n&m&w t oiat 

tt. t:y*-;HR i 2 1 Wk%&3k l 3 ic«t &M«i{iH 
k<?)WlX'hti\i&< . 0iR{fhV*-;^l 2i»&ft 

[ 0 0 8 2 ] [*40&ft«JB] 01 2 £#8&L 

Biwt t . ±i*fio* 2 awe 3 ^flfc»jHfcji s or 

yf a ? (undulator) £#8gi-f SjfcffliRliai 

-?fcfUT. U—fryX^Xim (LPX) 
fcLTfflV**. U— fryX^Xtm (LPX) fctt, 

Ji. ^oi^-^r^x-rx^jiiA^^tti^^^SsT' 

4HKLT0fS»^ (fiBRJf 1 3 nm) <03fr0*£$»)rtf 

[0 0 83] Z^U-^XyX^xmU (LPX) COW 
JKti. S O ROT yfj. ^ (undulator) k itK L? 

012 (A) fciswc U— f3t® 

^71/- f&f £jgfflT*#S. ^Ol^-iffttiA^^ 
^(cj; h 1 9±?«3ET$. zcr)?-y v b 

1 9Ji. mWJ£<VU-ym%llXW 1 i&lZ%'9TyX-? 

9, 13nm<O*»fe*<?5**qR0ai$ 
ft, Sft$7-£tf-LT, Kv*-/HB*f2 l±<0tfy 

[0 0 84] zzx\ ey*-;H5H2 01 2 

( B ) fcjjrfj; -5 fc, SMteK^ 1 3 OPJ&5{£So$t 
W>««taRoa/J>BBP9W»4>**t:y*-/Mff2 1 a 
£#LT^&. 012 (B) ■«it:y*-A«2 1 at 
LT 4 o<0»/jNBBP»<0*S-trt* iO$-0^LT 
H^Ot'y*-/H¥2 1 a«2, 1 0 omkknWt" 

ML «t*3lS¥*l 3c7>A*fffia ( tv*-yH»$f2 lffl) 
OgfjPiStN A & XT 'J — r -f X 9 <?i*r A X 

(0. 6A/NA, A :i|IJJife3El 1^1) J; 9 t+ 

5J"{C/jN§u^:#$i:^-?TV^. 012 (B)co 
MTU. aiC0tV*-^P2 1 aj&«ty*-;l^5«2 
l-Lfc^JtSiXTV^a*. ZW>*-)UMt2 1 aO® 



JSSfiSffiffli, »&ft^Offl£L^«±0{iH 

iz&tx&%.ttu£&\.\ 

[0085] 01 2 (A) fcHoT, h*y*-;^«2 
l±0-OOt-y*-,Pif2 1 aOffij^ttfrWfeft 
t J: OiSHJ^^S. Z<mmZtliZ\Z>*-)im2 1 a 
0#^0«S/J^Pa5*^{i. ttftO«H&SiEifaPa£ 
■t*. ifi^^<oa««»Kirtttt, fl^t^jRi 3£ 
jffiftLfcft. »tfcJE56jRl 3fcW1-Stv*-;PSS«2 

[ 0 0 8 6 ] 0 1 2T'te^0^-m£>!»a\ #n 

tmmxn. m^i^mnsmkwsk^ 

;l^P«2 l±OWRWt>'*-;PS2 1 aO3*><0lo 
*WRWt:JH«S*i«. ST, 01 20MT12, ftfcft 
1 3 1 ^«{iat c9HHc|D|#f fg^ l 6 *J|eK$tlT 

*j o , 1 3 frktoibztix 1 6 ^ii 

*-/pa»f 2 2'\[6jj&>5. 

[0087] 01 2 (C) {ity*-;l#W2 20tB^ 
2-^-f0T'S>i9. t'y*-/pa«2 2{i. ey*-/P» 
»2 l±O^Ofy*-;l/P2 1 a.co*tL?ixtf%? 

m'mamz-tt-ttf&x'mvt->titzim<?)m>mn 

Ufrt>Kc&t'>*-)l>m2 2ak. Wm/MZirft-Am 

2 1 ^znLx~n-nmx-WinhtitzmL<muu2 

Sr* loco t>-*-;^ 2 1 afcttLT loogHPgP2 
2b*^lELTV^, 

[0 088] Z<7)k£. imcDVy*-)V®2 1 a.b® 
fkcomn® 2 2 b k tt . h- y *-;pg)5S 2 2 
*13«0*&«ffi»fcEfi$*VO**i§3-fc. HISft&Tl 
6 0 <KB3f3fctf>5flSfc: t V*-yHS 2 2a 

L- ^oiasfis^ 1 6 lijciiisfjetfMeBtBBpa 

2 2b^«t4J:5«rfiBBIMRt*-jTV^4. 
T. l^£<0ty*-;H¥2 1 a<30 5*>co.Bg B J§flfcfy 
*-/M»2 1 a*^oa«W*ffljfm«i. a«Wfi¥3Rl 
3tHfcH, HIWffFl 6fcT0*r$ixS„ d<0HB(f3K 
0^*>, 0<^E]*f3l£«i, t>*~7l^H2 2±oaQR<0 
trv*-^»2 2 aO 3 SSRHSilfc e>*-/l«2 
1 a ^fEfl) fy*-^ 2 2a 4 „ tti, 1& 
Wmt. try*-;HW2 2±<0^<0gSPa52 2b 
03*>. !S"»S*ifcey*-;l«2 1 atJte-tiRja 

a52 2 bt^t^,„ iit^ooacaviijagjffieii, m 

3comaWmzfott:m;e>%mttt& 
ty*-fl«2 2a&aaw-6 0i}i:|lWf3lMi % ZV) 
f>*-;HE2 2 a(CT0JfS*lT»2<O3i«flW®tt 
fflPS?2 2b$-il3a-r§l»:lHl 
*f3KU. BlP»2 2btJ:4IiI#f<o|J»*g*t6ii:i 
L{CWP^2 2b*»<i,|taj§<tl.. i^<c>«OS2tf0a j B 
fl<)«ffi^S¥i:^Pg|52 2 b^^OJfetttSV^t^^ig 
it. 

[ 0 0 8 9 ] ft o f . ey*-;l^»f 2 2 aflftfifl ( ft 
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ffle&&i 3ts*f(ffl) fciessfi-o^ccD 1 5<r> 
zzx\ ccdi 5<r>wsm±jn 

[00 90] 01 2 (A) TiiypmX'libl 

£try*-/H¥2 1 afcHJEl/a*KV*-rt*2 2 
a&tfHP«2 2b*»6^£36l£'C**J:3fc. CC 

[oo9n ja±^ao, m4e>mmM£*tui , - 

«W)I«Tfctti SM2H«gg£ Smth Z b ftX 
S4. =Sr*5. HI 2O0TCUU EWffim 6#«^^ 
% 1 3 1 fy*-;l^«2 2 £ OlSfcatB+fcifflSfi 
X^hifi. ®#r?g?l 6ttbfv*-/P»#2 1 fctry* 
-/U»*T2 2 *:<OIJD<iO*»4»tciSi**iTV><ttffi< . 

mmv>*-)vmt2 1 ££4*%?% 1 3 ionics 
w.2nx^xi>&\ ttz. 01 2<r)mx'\t. m^m- 

1 6 fc i h 0 ftEJifoKh 1 &@#Tft i: <7) 2 o^HJf** 
flivver**. ;<O0iff^i:2ot{iRS4,tL-f, *fco 

[0092] [* 5 nmrnmi &l±mw u^su <on 

flBBBTIi. t'y*-/H?2 la, 2 2 a fc LT. fi?r£ 
*\ -f-OftbOfc. 3(A) tc^-fipfc:, 

*-;i^P2ioas-ffl^Ttm\ asae? 

ft, t*y*-;Hffi#2 1 OfivM; -/^^«tEWSfi 
fc#»^tv*-/M&2 10a£fl;t*. Hi 3 (A) 
T'(4t t y*-;H¥2 1 Oat L"C4Oi0«WN|BP«o* 
£#tl>k<O£0;Kt,-O ">!>#'. H^Ot'>-*-;H¥2 

ioaii, i o omviknm'i-fflnm^mfg&tiz. 
ztih ommutom*. £ § a . 1 3 co Ait 

(11 (ey*-/HB*f2 1 OflO) *>IBPRNAa»6fti4 
X7'J-fa;WX(0. 6A/NA, A : W. 

[00 93] Z<DVy*->Um21 0tty*-;p» 
#2 l<0ft*>"5tfflV^«^tli, e>*-;HJW2 2 
OffcbOfc, 01 3 (B) (C^-fh->-*-;PgpW2 2 0 
fcffl^S. £<oe>'*-/Hfc*f2 2 0tt, fy*-;l^|5 
1*2 1 0±fi0^t£7)h , y*-;Ugf2 1 0 a.<n%ti?tlifi 

^tm'mumz~n-nmx'imhtitzmmwh 



^PgB*^^Sey*-/U2 2 0at, M«h-y*- 

;PP2 1 0 aiznix-tt-mx-mii^titzmmnm 

QB2 20bb£HlX^&. zzx\ SBRcotry*- 
/H¥2 2 0 a««im. BfSO l<jC7£&|fliK?BoT 

SMs#utmft<»a/MiiP3&>/t,*4. ttz, rnmcowh 

IHPS&a^&S io60try*-;!^P2 l ac^tuio 
OUSPSG 2 2b #9tJS LT v ^ . 
[0094] ^coj: 0 iz. zy*-)\,mm%o 1 &jc 

miz^xmiuzmm'mnfrt>ffim-& t . 

^il^^^/J^PcoraT'^IA-tl. i t izmmt 

i>ja xzm-tz b m&xh o , $4>%«»gtt« 

ffi^TE^L^^coa/J^PCOS^je-y^-a. feftft 
3<oey*-/HWt2 1 OHKOBBPRfci yjgili 
SxrU-r -r*:?<0¥gtf)l Ofg-2 5febt&Zb 
*WtL<, 1 6^20<&g«T*S.ri:#$£fc:# 

[0095] [H6 ommm] ±.acom4 v>%mm 

t*JJtSty*-;l^S2 1a, 22atf3ftbOK. X'J 
•y MWfc0B!P»£fl§ns >! t *>'nJfgT J)S . 0 1 4 
( A ) , ( B ) U >y h»«c7)ggp^^ffiX. 

fc*y?hamfc5?*erc*4. 014 (a) 
t. xv y hm2 1 Ki, mm^mi3<7mtm 
am) ft<nw&.<r>m , fcfij l znfothtz#>. 7mj 7 ^ 

^*fcSJ!IS*Ut«»my -y hJg«C0^P^2 1 1 a 

\mmmz\mt>ix%^. ttz. xvvhmt<Mn& 
2 1 1 3L<?)&&Tfoff)mt* mi%frm scnmm 

(h'y*-;l^gft2 1 OfflJ) 60fflPjRNA*»^^|,x 
T'J-r-f X^c7)1f-fX (0. 6A/NA, A: Wfe 
3tl lcoft^) JOfc-HNc/Jv&v^SSfcSr-jT^ 

t*oT, X'J y \-mt0MUU2 1 1 a«Bj§^ 
4 b , i £ *^i4ffi^[6]C»-5 fcBrffifrWCJiaSW 

^ffl^ (MWl^TC^ffi^) 

I.. 

[0096] Z<nxyyymt2 1 lSrt'y*-;Pa5« 
2 1 <mh OiCfflV^«^lCtt % ey*-/I^S»2 2<0 
ftbOC. 014 (B) fcijcfxy-y h^W2 2 l^ffl 

v^. ;wxy«yh»»2 2itt, ^y«y ha»f2i 1 

iMW^XV -y hff^cOMPSI52 1 1 afc-^-^lE 
XmS^f^fltzW^nx y -y h^ttcOMPill52 2 1 ai. 
* 'J » hSW2 1 1 ±C0SSCW^ 'J y h^*C0^PgP2 

1 1 aiz-M-mx-mi btu-cmm ma&2 2 1 b 
bfrt>mn&ti&. 

[0097] ZtLe>0)XVvhmt2 1 1, 221*. 
01 2 OSg 4 CO||*^Jl<?>i!fe®lRI&ai^tiStC jjfi^ii/OTtf 

VX*aW»^^)3fc(c J: mmcOX y -y N»ftc0WP^2 
1 1 a CO 3 fc. BfrH<0»££(C*tfc*4 1 oco^ y -y h 
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m&mn&2 1 1 a%$mt&. znmmtLfzzv 

■y hmttcomn&2 1 l art^i, XV 7 hMttmz 

&^xw$,wi<X7mmm i %£.t&. zcrmmiK 

X @#r Six. O&Hlilffttf* 'J «y hgpW 2 2 1 cox y y 
h»tt<0BI!PS2 2 1aMU 1 JMHffifctfX 'J y h 

$#2 2 1 C0ffln&2 2 1 b ^j§^-|>. 
[0 0 98] *U-y h##tf>68PS2 2 1 afr 

fett, xy .y hffl^foKfcvvcaiiw i<jc7B«iBtt3&< 

J&*&3fc3^ 1 3 OMJKHfr SJJTf S ZbtfX'%1. & 
fc\ c:<y)^6<o^i(BgBtfev>T(i. xii'/MfM 

lixy-y MfW2 1 1, 22 1f:«flU|^t*i3t*ffl 

i&teimanxv v h®ttcomu%£. mi 4 coxy 

•y h^ttOWPS 2 11a, 221 acoftfc 0 WRWl 

[00 99 3 ^oiofc. x y -y bmvtmnmm* 

IZblzi*)^ l o<y>SWfl!D*l*ot 

%*>£*Mito±.isitizbmnbz&. zm& 
it. ^T<j>7=Fmizm?&. zzx\ mi 4<7)x 

y«yh«ff2 2Hi. S*f»^16{cJ:4|gjf3l5<oa 

^s*>\ oixti&t<m*$t>itMme>ti%\\ 
[oioo] [mmmmmi m 1 5 ^-^7^ 
wwBt:*»*»s»iifjRsiaiaiji % ±^coni 10^3 

CO»fcJ$Bc03fc«?£\ SOR (Synchrotron Orbital Ra 
diation: i/y?n bnyfa%%) 0)7>7 : *.U-?(w 
duIator)fcfUT, ^-1f7 , 5XvX«»ifflv^3gg 
Mt'ft*. 

[o 1 0 1 ] hi 5(cjs^t, -u— f^esi m 

m^-^mmzi.iYAGu-^x.^^-71—ftj: 
t'mmxz 1 . z<n\s-vm±mitmmzi. y 

y-y h- 1 9±.XHk%? S. ZCD?-y-y h 1 9lt. A^g 

*l. fi#f->^yH««N^fSIRtX«2 0*tta{ 
■f&. i<OX*2 0*«EgK5«f*^j|6S^ajfrr«;i:(c 
J: 9, 1 3nmcOW£ftcO^TRD£i}$iu 
-S-^LT, ty*-;^24SrB?Jt-r&. 
[01 02] i<otry*-/H»W24li, SfcJb^iRi 
(ty*-/uapff2 4«) coi3PgfcNA*>£> 
miX7U-T 4Xtm& (0. 6 A/NA, A: 
**fe3tetf>8ft) J:»)fc-HHc**n ( 1 OfgJiLh) IS 
□ fc^l/cv^. fy*-;pgp«2 4^p 



Slfcft^l 3cO^*B|*l^r|6itfcv>ti^-y^4 
T, *^t':y*-,l^OT2 4coS§PA.Atf-t *3KJRtf53fc 

*tff, ffi&<?>mimi8<?>3:olzmn<7)jz%Z$:x.7V- 

[0103] 1-3 OtMMii 

«SP^Aftf-r^^<7)8)rM*f6j(*itfc^T±Sj-yjr^ft 
\ h z t if? ft S . Z com 7 colMlitcfc v 

i ey^-n^tt 2 4 cosjpa^i. wmmmkbM. 

[0104] m7comtmmx'ii. fuacom3con» 
mbwimiz^ immmi 3vmmm. iitm&m 

TV-Y2 immztix^h. wm&jh 1 3&t>M 

&ZtihVV*-)\^tt2 4<r)mnfrh<r)ftMi. JvU 
W>TV-Y2 3<nmL(r)mumz£r ) % ^coWPgp 

CD15{Cjfrf|,. Cl£0yvl/hvy7'U-h2 3+c0lS 

tl)Aca6, CCD 1 5±t*JV^T#3K» MP) cOfiJ 
frhZbWTZ . ^<7)«JRHJ; 1 3<0&ffi 

[0105] [m8cO^M^«] Ja±tt^LfcS5»«» 

»rti, ^jit Ltf:x^co«**s-^t-Si>co^ffl 

vvt*«. iiScOX^T'CO^^cOffl^^TIS^O^tc 

it. yMmxKm<mn<n\s-i?%nzm^h<nimm 

^fcaWXHfflS«fco^THl 6-Hl 9 2:#HSLT 
SW"*. ^ZX\ mi 6(i, ^8cOH)5g»fficOi!ia& 
»Wi3tft«0-CftS. 

[0 1 06] 01 6 (A)fci3l,vC. «f3e«18l4 

jtmti, mmfs.j-wmfcvyxzithx, wb 

^P2r*-fl.llicotry*-;n 2^A»ni>. Cico® 
l<0hV*-;H 2«i^7t^l 3co«®fiBtieB 
^ilTfcO, -eco«/JsMPco^#${i, ^*^1 3 
cOltajffl (h'y*-;H 2ffl!() tf0gBPjgtNA*^^^|, 
xry-r-fX^iOttg (0. 6 A/NA, A : f 
J:Ot+#t/M^**STftS. ftoT. 
« 1 cOhV^-^ 1 2 <0»MnMP a>/->liJ|S 1 cog^W 

[ 0 1 0 7 ] m 1 (Oh 1 1 2 T^cOgl 1 tfOSiSW 

mmmt. #m&»i 3zsmiT. wwtmi 3 
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<i. 0 1 6 ( B ) t,Z7Film< . fti§®l4o»£3 o c 
fc, £*>*K3 0c±fc:R»tfc*ifcRWffl3 0bi:. d 
<D£tfH3 0 b«fR(t6fuSrvHWr<b£ll)niK3 0 a 
t-y^-7PS5-3 0c7)g§pg|53 0 
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